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PURPOSE: To read out a program or a datum which is 
low in the frequency of use among the stored contents of 
a serial communication system nonvolatile memory 
means when a special condition is satisfied, and to 
transfer it to a work memory means. 
CONSTITUTION: The memory area of a serial 
communication system EEPROM 5 arranged in ECU 6 
for executing the engine control of an automobile is 
separately composed of the first area where a failure 
diagnosis program and judged value data are stored, in 
which the failure diagnosis program is usually executed 
after the start of an engine and the second area where a 
data outputting program is stored, which is used only in 
the case of an external diagnosis device 9 connected to 
ECU 6. CPU 1 first transfers the stored contents of the 
first area to RAM 3, and the stored contents of the 
second area are read out when the external diagnosis 
device 9 is connected to ECU 6 and transfered to RAM 
3. 
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* NOTICES * 
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1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] A control program storage means by which a control program is memorized, and a 
working-level month storage means by which a program or data is transmitted at the time of an 
activity, While performing the control program read from the non-volatile storage means and 
control program storage means of the serial communication method with which the auxiliary 
programs or data other than a control program are memorized The auxiliary program or data read 
from said non-volatile storage means is transmitted to said working-level month storage means. 
In the control unit for cars which possesses the control means which reads and performs an 
auxiliary program or data from a working-level month storage means henceforth if needed said 
non-volatile storage means The 1st area where the high auxiliary program or the data of 
operating frequency is memorized, It classifies and memorizes in the 2nd area where the low 
auxiliary program or the data of operating frequency is memorized. Said control means The 
control unit for cars characterized by transmitting the contents of storage of the 1st area to said 
working-level month storage means previously, and transmitting the contents of storage of the 
2nd area to a working-level month storage means when special requirements are materialized. 
[Claim 2] A control means is a control unit for cars according to claim 1 characterized by being 
constituted so that the termination of a transfer of the contents of storage of the 2nd area, 
interruption, or activation of the contents of storage may be chosen according to the contents of 
the processing command in special requirements. 

[Claim 3] The auxiliary program or data memorized by the non-volatile storage means is a 
control unit for cars according to claim 1 or 2 characterized by being the program or data about 
troubleshooting of a car. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] When a program is read from a storage means at the time of program 
execution, this invention transmits the program to the working-level month storage means in 
which rapid access is possible, and relates to the control unit for cars which reads subsequent 
programs from a working-level month storage means, and performs them. 
[0002] 

[Description of the Prior Art] In the car, for example, an automobile, the engine control is 
performed by the control device containing a microcomputer, and the engine control program is 
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memorized by storage means, such as ROM. 

[0003] Moreover, in an automobile, there is a thing with EEPROM used for the interior of a 
control unit as an auxiliary storage means. In order that this EEPROM may lessen the number of 
wiring, many things of the serial communication method which the address and data are 
synchronized with a clock signal, and transmits and receives them 1 bit at a time are used. 
[0004] 

[Problem(s) to be Solved by the Invention] By the way, in this way, when using the serial 
communication method EEPROM as an object for automobiles, it is assumed that the judgment 
data used for the electric fault finding about an engine or its troubleshooting are memorized. In 
this case, after a control program is read from the problem of the read time of EEPROM at the 
time of engine starting, from EEPROM, electric fault finding and judgment data are read serially, 
and are transmitted to RAM with a quick access speed. And the electric fault finding transmitted 
to RAM is read, a diagnosis of each part of an automobile is performed, and, as a result, it is 
displayed on the panel of a driver's seat by CPU of a microcomputer at the time of failure 
generating, and is reported to an operator. 

[0005] It seems that moreover, the more detailed data of the troubleshooting result which the 
control unit performed may be displayed on external diagnostic equipment by connecting 
external diagnostic equipment to a control unit in troubleshooting of an automobile. Therefore, 
when external diagnostic equipment is connected to EEPROM, it is also assumed that the 
program for data output for outputting troubleshooting data is also memorized, and at the time of 
engine starting, with electric fault finding etc., these will also be read from EEPROM and will be 
transmitted to RAM. 

[0006] However, EEPROM of a serial communication method transmits the address and 1 bit of 
data at a time by clock synchronization as mentioned above, and the read-out takes time amount 
very much to it. Moreover, the opportunity for external diagnostic equipment to be connected to 
a control device is the routine inspection time etc., and is rare, and reading the program for data 
output and data for it over [ EEPROM ] many hours each time, and transmitting to RAM had the 
fault to which it becomes an excessive processing burden and the processing time becomes long 
for the control device. 

[0007] This invention solves the above-mentioned technical problem, the purpose is the contents 
of storage of a secondary memory means slack non-volatile storage means, and offering the 
control unit for cars controlled to carry out only when special requirements are materialized has 
the transfer to the working-level month storage means of the low auxiliary program or data of 
operating frequency. 
[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the control unit 
for cars according to claim 1 A control program storage means by which a control program is 
memorized, and a working-level month storage means by which a program or data is transmitted 
at the time of an activity, While performing the control program read fi-om the non-volatile 
storage means and control program storage means of the serial communication method with 
which the auxiliary programs or data other than a control program are memorized In what 
transmitted the auxiliary program or data read from the non-volatile storage means to the 
working-level month storage means, and possesses the control means which reads and performs 
an auxiliary program or data firom a working-level month storage means henceforth if needed 
The 1st area where, as for a non-volatile storage means, the high auxiliary program or the data of 
operating frequency is memorized, It classifies and memorizes in the 2nd area where the low 
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auxiliary program or the data of operating frequency is memorized. A control means When the 
contents of storage of the 1 st area are previously transmitted to a working-level month storage 
means and special requirements are materialized, it is characterized by transmitting the contents 
of storage of the 2nd area to a working-level month storage means. 
[0009] The control unit for cars according to claim 2 has the description at the place which 
constitutes a control means so that the termination of a transfer of the contents of storage of the 
2nd area, interruption, or activation of the contents of storage may be chosen according to the 
contents of the processing command in special requirements. 

[0010] In this case, the auxiliary program or data memorized by the non-volatile storage means is 

good to consider as the program or data about troubleshooting of a car (claim 3). 

[0011] 

[Function] According to the control unit for cars according to claim 1, since a control means 
transmits previously the contents of storage of the 1st area where operating frequency is higher 
than a non-volatile storage means to a working-level month storage means, and they are read 
when special requirements are materialized, and it transmits them to a working-level month 
storage means about the contents of storage of the 2nd area where operating frequency is low, 
unnecessary read-out and transfer processing are not performed. 
[0012] According to the control unit for cars according to claim 2, even when special 
requirements are materialized, according to the contents of the processing command in the 
special requirement, the transfer to the working-level month storage means of the contents of 
storage of the 2nd area is stopped, or it is interrupted or the contents of storage of the 2nd area 
are performed. 

[0013] In this case, from the exterior, about processing of troubleshooting, the contents of 
storage of the 2nd area used by the program about troubleshooting or the data, then the low 
frequency of a car are read, only when required, and the auxiliary program or data memorized by 
the non-volatile storage means is transmitted to a working-level month storage means (claim 3). 
[0014] 

[Example] This invention is explained with reference to a drawing below about one example at 
the time of applying to the troubleshooting processing in engine control of the automobile which 
is a car. In drawing 1 which shows the electric configuration of the part concerning this 
invention, CPUl which is a control means is connected to RAM3 which is R0M2 and the 
working-level month storage means which are a control program storage means through the 
control signal line at the address and the data bus line list of parallel. The above constitutes the 
microcomputer (a microcomputer is called below) 4. 

[0015] Moreover, there is EEPR0M5 of the serial communication method which is a non- 
volatile storage means in the exterior of a microcomputer 4, and EEPR0M5 is connected with 
CPUl by serial bus through the serial interface which is not illustrated. And the engine control 
(ECU is only called hereafter) ECU 6 which controls the engine which is not illustrated as a 
control device for cars by the microcomputer 4 and EEPR0M5 is constituted. 
[0016] Moreover, it connects with CPUl through the A/D converter which the sensor 7 
containing a coolant temperature sensor, an intake temperature sensor, a throttle sensor, etc. does 
not illustrate, and the actuators 8, such as an injector and an idle speed control (ISC) bulb, are 
connected through the output circuit which is not illustrated. Furthermore, to ECU6 (CPUl), the 
external diagnostic equipment 9 is connectable by serial bus through the serial interface which is 
not illustrated, and CPUl can be detected now with the detection signal with which the switch 
for connection detection which is not illustrated outputs whether whether special requirements' 
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being materialized and the external diagnostic equipment 9 are connected. 
[0017] In drawing 2 which shows the address map of EEPR0M5, it is the 1st area, for example, 
decision value data, such as opening / short decision value of the coolant temperature sensor as 
an auxiliary data, opening / short decision value of an intake temperature sensor, and an 
abnormality decision value in an ISC bulb, are stored the head of an address field to the first half 
Moreover, although neither carries out illustration, diagnostic programs which perform 
troubleshooting using these decision value data, such as a coolant temperature sensor as an 
auxiliary program, an intake temperature sensor, and an ISC bulb, are also stored. The operating 
frequency of the diagnostic program and decision value data which are memorized in such 1st 
area used each time at the time of engine actuation is high. 

[0018] It is the 2nd area after the 1st area, and the auxiliary program used since troubleshooting 
data are outputted to the external diagnostic equipment 9, for example, a coolant temperature 
sensor, the intake temperature sensor, the program for an ISC bulb diagnostic-data output, etc. 
are stored. The program for an output memorized in such 2nd area is used only when the external 
diagnostic equipment 9 is connected to ECU6, and the operating frequency is low. 
[0019] Next, an operation of this example is explained also with reference to drawing 3 thru/or 
drawing 6 . In drawing 3 which shows the flow chart of the contents of control in the 
initialization processing after reset discharge, CPUl clears first the contents of storage of the 
field used as a working area of RAM3 zero times in the processing step PI of "RAM 
initialization.*' All the flags that are used by CPUl in the processing mentioned later as for this 
zero clearance, setting in software are also reset. And it shifts to the processing step P2 of the 
next "EEPROM read-out address (N) initialization", and start-address N of the field currently 
assigned to EEPR0M5 on the address map of CPUl is initialized to an address counter. 
[0020] And it will shift to the processing step P3 of an "EEPROM read in demand flag set", and 
if "1 " is written in the field of an EEPROM read in demand flag prepared in RAM3 and the 
demand flag is set, it shifts to the processing step P4 of the next "interrupt release", and the 
interrupt-inhibit condition automatically set as the status register of CPUl by the power up will 
be canceled, and it will shift to the foUovsdng step which is not illustrated. 
[0021] Then, CPUl performs engine starting and an engine roll control for a control program in 
read-out and the main routine which is not illustrated from R0M2. Moreover, it is constituted so 
that timer interruption may go into CPUl every 8ms with the timer which is not illustrated. 
Drawing 4 thru/or drawing 6 are the flow charts of the contents [ in / in all / the timer 
interruption processing ] of control. 

[0022] In drawing 4 which shows the flow chart of the contents of control accompanying the 
cormection condition of the external diagnostic equipment 9 in timer interruption processing, 
CPUl judges first whether the external diagnostic equipment 9 is cormected to ECU6 with 
reference to the detection signal of the connection detection switch which is not illustrated in the 
decision step Ql of "external diagnostic-equipment cormection ?." If the external diagnostic 
equipment 9 is not cormected but it is judged as "NO" in the decision step Ql, it will shift to the 
processing shown in drawing 5 explained below. Moreover, if the external diagnostic equipment 
9 is connected and it is judged as "YES" in the decision step Ql, it will shift to the following 
processing step Q2 of "transmitting a processing command Request-to-Send signal", and if a 
processing command Request-to-Send signal is transmitted to the external diagnostic equipment 
9, it will shift to the processing shown in following drawing 5 . 

[0023] In drawing 5 which shows the flow chart of the program execution partial processing 
(activation partial processing is only called hereafter) memorized by EEPR0M5 in timer 
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interruption processing, it is first judged in the decision step Rl of "1st area read in completion 
flag =1?" whether the 1st area read in completion flag which shows read in completion of the 1st 
area of EEPR0M5 is "1." In an initial state, since o ****** of all flags is carried out in step PI, 
it is judged as "NO", and it shifts to the processing shown in drawing 6 explained below. 
[0024] In drawing 6 which shows the flow chart of read-out control-section processing (control- 
section processing is only called hereafter) of EEPR0M5 in timer interruption processing, it is 
first judged in the processing step SI of "EEPROM read in demand flag =1?" whether the 
EEPROM read in demand flag is set to " 1 Here, since it is set to " 1 " in step P3, it is judged as 
"YES", and it shifts to the processing step S2 of the following "the address (N) to read-out", and 
is initialized in step P2, and the contents of storage of the start address of EEPR0M5 (coolant 
temperature sensor opening / short decision value) which counted value N of an address counter 
shows are read through a serial bus. And it shifts to the processing step S3 of "transmitting to 
RAM." 

[0025] In the processing step S3, the contents of storage of EEPR0M5 read at step S2 are 
transmitted to the field to which it is assigned as a working area of RAM3. And it shifts to 
decision step S4 of "read in completion [ of the 1st area ] ?" of a degree, and the value and the 
counter value N which are set up as the last address of the 1st area of EEPR0M5 are compared. 
At this time, by decision step S4, it is judged as "NO", and if it shifts to the processing step S5 of 
"N= N+1 " and counted value N of an address counter is incremented, it will escape from timer 
interruption processing and it will carry out a return to the main routine which is not illustrated. 
[0026] By [ into which timer interruption goes / the processing shown in drawing 4 thru/or 
drawing 6 so far ] being repeated every 8ms, the contents of storage of the 1st area of EEPR0M5 
are read from a head the single address every, and are transmitted to RAM3. And in step S5, the 
increment of the counted value N of an address counter is carried out, and it goes, and if it 
becomes equal to the value set up as the last address of the 1st area, in step S4, it will be judged 
as "YES", and will shift to the processing step S6 of the following "1st area read in completion 
flag set." 

[0027] In the processing step S6, the 1st area read in completion flag which shows read in 
completion of the 1st area is set to "1", and it shifts to the decision step S7 of "read in completion 
[ of the 2nd area ] ?", and is compared with the value to which counted value N of an address 
counter is set as the last address of the 2nd area. At this time, at the decision step S7, it is judged 
as "NO", and if it shifts to the processing step S5 and counted value N of an address counter is 
incremented (counted value N becomes equal to the start address of the 2nd area at this time), it 
will escape from timer interruption processing and it will carry out a return to the main routine 
which is not illustrated. 

[0028] Next, if timer interruption enters, since the read in completion flag of the 1st area is set to 
"1", it will be judged to be "YES" in step Rl of drawing 5 . And if it shifts to the decision step 
R2 of "external diagnostic-equipment connection ?", it will be judged whether the external 
diagnostic equipment 9 is connected to ECU6 (are special requirements materialized or not?). 
Here, supposing the external diagnostic equipment 9 is connected, in the decision step R2, it will 
be judged as "YES", and it will be judged whether it shifted to the decision step R3 of 
"processing command receiving [ from external diagnostic equipment ] ?" of a degree, and the 
processing command was received from the external diagnostic equipment 9. 
[0029] In the decision step R3, if a processing command is not received fi-om the external 
diagnostic equipment 9 but it is judged as "NO", it will escape from the activation partial 
processing shown in drawing 5 , and will shift to the control-section processing shown in 
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drawing 6 . In the decision step R3, if the processing command is received from the external 
diagnostic equipment 9 and it is judged as "YES", it will shift to the following decision step R4 
of "whether a processing command is 1", and the contents of the processing command from the 
external diagnostic equipment 9 will judge "1" and no ("0"). In this case, the contents "1" of the 
processing command show the activation need for the contents of storage of the 2nd area, and the 
contents "0" show activation needlessness conversely. If it is judged as "YES" at this decision 
step R4, it will be judged whether the 2nd area read in completion flag which shifts to the 
decision step R5 of "2nd area read in completion flag =1?" of a degree, and shows read in 
completion of the 2nd area of EEPR0M5 is set to "1." At this time, since the 2nd area of 
EEPR0M5 is not read yet, it is judged to be "NO" in the decision step R5, escapes from the 
activation partial processing shown in drawing 5 , and shifts to the control-section processing 
shown in drawing 6 . 

[0030] And in step S2 of drawing 6 , the contents of storage of the start address of the 2nd area 
of EEPR0M5 which counted value N of an address counter shows at this time (head part of a 
coolant temperature sensor diagnostic-data output program) are read. And in the following step 
S3, the contents of storage are transmitted to RAM3 like the case of the 1st area. 
[0031] In the following step S4, since it has completed, the read in of the 1st area judges it as 
"YES", and it repeats flag set actuation at step S6. In the following step S7, since it is judged as 
"NO" at this time, if counted value N is incremented at step S5, it will shift to the main routine 
which does not escape from and illustrate timer interruption processing. 
[0032] By repeating the processing so far every 8ms containing timer interruption henceforth, 
like the case of the 1st area mentioned above, the contents of storage of the 2nd area of 
EEPR0M5 are read from a head the single address every, and are transmitted to RAM3. And the 
increment of the counted value N is carried out in step S5, and it goes, and if it becomes equal to 
the value set up as the last address of the 2nd area, in step S7, it will be judged as "YES", and 
will shift to the processing step S8 of the following "2nd area read in completion flag set." 
[0033] In the processing step S8, if the 2nd area read in completion flag which shows read in 
completion of the 2nd area is set to "1 ", it will shift to processing step S9 of the next "EEPROM 
read in demand flag reset", and if the EEPROM read in demand flag set to "1 " in step P3 is set to 
"0" and reset, it will escape from timer interruption processing and a return will be carried out to 
a main routine. In the processing at the time of the timer interruption after this time, in order to 
judge it as "NO" in step SI, the control-section processing shown in drawing 6 after it escapes 
from and carries out the return of the interruption handling routine, without being carried out. 
[0034] And in the next timer interruption processing, since the read in completion flag of the 2nd 
area is set, if it is judged as "YES" in step R4 of drawing 5 and shifts to step R5, it will be judged 
as "YES" here and will shift to the processing step R6 of the following "processing activation of 
the 1st and 2nd area." 

[0035] In the processing step R6, the electric fauh finding and decision value data of the 1st area 
of EEPR0M5 which were transmitted to RAM3 are read, and the diagnostic program is 
performed to the sensors 7, such as a coolant temperature sensor and an intake temperature 
sensor, and the actuators 8, such as an ISC bulb. And while the diagnostic data which it is as a 
result of [ the ] activation is written in RAM3 and memorized, when abnormalities are in the 
diagnosed part, it makes the display lamp of a panel turn on and reports abnormalities to an 
operator. 

[0036] After troubleshooting by the diagnostic program is completed next, the diagnostic-data 
output program of the 2nd area of EEPR0M5 transmitted to RAM3 is read, the diagnostic data 
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memorized by RAM3 is read according to the output program, and it is outputted through a serial 
bus to the external diagnostic equipment 9. Then, activation partial processing of drawing 5 is 
ended. And the external diagnostic equipment 9 will be displayed on the display which does not 
illustrate the diagnostic data if a diagnostic data is given from ECU6. 
[0037] Moreover, when it shifted to step R2, and the external diagnostic equipment 9 is not 
connected but it is judged as "NO" in step R2 after the 1st area read in completion flag was set It 
is not necessary to transmit a diagnostic data to the external diagnostic equipment 9, and it is 
judged that there is no read-out demand of the output program memorized in the 2nd area of 
EEPR0M5. It shifts to the processing step R7 of the next "EEPROM read in demand flag reset", 
and an EEPROM read in demand flag is reset by "0" here. Therefore, since read-out control 
processing of drawing 6 is judged to be "NO" at step SI and it escapes from processing 
immediately after this, read-out of the 2nd area of EEPR0M5 is not performed. And if it shifts to 
the processing step R8 of the following "processing activation of the 1 st area" and activation of 
the diagnostic program of the 1st area of EEPR0M5 is performed like step R6, activation partial 
processing of drawing 5 will be ended. 

[0038] Furthermore, when it shifted to step R3 and the processing command from the external 
diagnostic equipment 9 is not received after the 1st area read in completion flag was set, even if 
it judges it as "NO" at step R3 and the transfer to RAM3 of the contents of storage of the 2nd 
area is completed, it does not shift to step R4. Of course, after that, when a processing command 
is received from the external diagnostic equipment 9, it is judged as "YES" at step R3, and shifts 
to step R4. And when it is judged as "YES" at step R4, it shifts to steps R5 and R6. 
[0039] However, when it is judged as "NO" at step R4, even if it has completed, the transfer to 
RAM3 of the contents of storage of the 2nd area is judged that the activation is unnecessary, and 
comes to shift to step R7. 

[0040] The storage area of EEPR0M5 which was arranged as mentioned above to the ECU6 
interior which performs engine control of an automobile according to this example The 1st area 
which made the decision value data used for the electric fault finding usually performed after 
engine starting, or its program memorize. When the external diagnostic equipment 9 is connected 
to ECU6, it classifies and constitutes in the 2nd area which made the program for a diagnostic- 
data output for transmitting a diagnostic data to the external diagnostic equipment 9 memorize. 
CPUl transmits the contents of storage of the 1st area to RAM3 previously, when the external 
diagnostic equipment 9 is connected, it transmits the contents of storage of the 2nd area to 
RAM3, and when not connecting, it does not perform the transfer to RAM3 - it constituted like 
(it stops). 

[0041] Therefore, since unlike the former read-out processing of the 2nd area of unnecessary 
EEPR0M5 cannot be performed and the burden of read-out processing of CPUl can be 
mitigated when the external diagnostic equipment 9 is not connected, the processing time can be 
shortened and it is also possible to assign the part of the mitigated burden to other effective 
processings. 

[0042] moreover, when the external diagnostic equipment 9 is connected to CPUl and a 
processing command is not transmitted from the external diagnostic equipment 9 If a transfer of 
the contents of storage of the 1st area is completed to RAM3, a transfer of the contents of storage 
of the 2nd area to RAM3 will come to be started succeedingly, but activation is not carried out 
even if a transfer of the contents of storage of this 2nd area is completed. And the contents of 
storage of the 1st area and the 2nd area which CPUl received the processing command from the 
external diagnostic equipment 9, and were transmitted to RAM3 when the contents of the 
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processing command were activation need are performed. 

[0043] Therefore, activation of the contents of storage of the 1st area and the 2nd area which 
were transmitted to RAMS can be made to perform at the time of a request. And even if the 
contents of storage of the 2nd area are transmitting to RAM3, the transfer can be interrupted by 
making the contents of the processing command of the external diagnostic equipment 9 into 
activation needlessness. 

[0044] This invention is not limited only to the example which described above and was 
indicated on the drawing, and the following deformation is possible for it. Although related with 
troubleshooting, the data or the program which EEPR0M5 is made to memorize In EEPROM 
used for the code collating unit which collates whether the password code which a car antitheft 
device is sufficient as as long as it is related not only with this but with a car, and is memorized 
in the key is regular Usually, the 1st password code collated with the password code memorized 
in the key used well is memorized in the 1st area of EEPROM. It is used in case actuation of the 
code collating imit itself is inspected, and there is also an example which memorizes the 2nd 
password code collated with the specific password code inputted from the external device in the 
2nd area. What is necessary is to make EEPROM memorize as the 1st area what has high 
operating frequency in short, and to make what has low operating frequency memorize as the 
2nd area, and just to control not to perform read-out, if it judges that there is no read-out demand 
about the 2nd area (special requirements are not materialized). 

[0045] Although the timer interruption period was set to 8ms, the period may be made for a long 
time or shorter than this. Moreover, processing at a high speed is also possible by making it 
perform by interruption of the short period of 2ms, only concerning the read-out control 
processing of EEPROM5 shown in drawing 6 . Furthermore, at the time of one interrupt 
processing, loop-formation processing may constitute the read-out control processing of 
EEPR0M5 shown in drawing 6 so that the transfer to read-out and RAM3 of a multiaddress may 
be performed. 

[0046] When the processing shown in each drawing of drawing 4 , drawing 5 , and drawing 6 as 
a series of timer interruption processings is constituted as one program module, respectively, the 
processing sequence of each of that module in timer interruption processing can be changed not 
only into the sequence of drawing 4 , drawing 5 , and drawing 6 but into arbitration. It can 
change [ example / 2nd ] similarly about drawing 9, drawing 10, and drawing 6 . Moreover, an 
object cannot be restricted to an automobile and it can apply suitably to a general car. 
[0047] 

[Effect of the Invention] Since this invention is as having explained above, the following 
effectiveness is done so. According to the control unit for cars according to claim 1, since the 
contents of storage of the 1st area where operating frequency is higher than a non-volatile 
storage means are previously transmitted to a working-level month storage means, and it reads 
when special requirements are materialized, and it transmits to a working-level month storage 
means about the contents of storage of the 2nd area where operating frequency is low, a control 
means cannot perform unnecessary read-out and transfer processing, and can mitigate the burden 
of processing. 

[0048] According to the control unit for cars according to claim 2, according to the contents of 
the processing command in special requirements, a transfer of the contents of storage of the 2nd 
area to a working-level month storage means can be stopped from a non-volatile storage means, 
and it can perform alternatively performing the contents of storage of the 2nd area which was 
interrupted or was transmitted. 
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[0049] In this case, from the exterior, about processing of troubleshooting, the contents of 
storage of the 2nd area used by the program about troubleshooting or the data, then the low 
frequency of a car are read, only when required, and the auxiliary program or data memorized by 
the non-volatile storage means is transmitted to a working-level month storage means (claim 3). 


TECHNICAL FIELD 


[Industrial Application] When a program is read from a storage means at the time of program 
execution, this invention transmits the program to the working-level month storage means in 
which rapid access is possible, and relates to the control unit for cars which reads subsequent 
programs from a working-level month storage means, and performs them. 


PRIOR ART 


[Description of the Prior Art] In the car, for example, an automobile, the engine control is 
performed by the control device containing a microcomputer, and the engine control program is 
memorized by storage means, such as ROM. 

[0003] Moreover, in an automobile, there is a thing with EEPROM used for the interior of a 
control unit as an auxiliary storage means. In order that this EEPROM may lessen the number of 
wiring, many things of the serial communication method which the address and data are 
synchronized with a clock signal, and transmits and receives them 1 bit at a time are used. 


EFFECT OF THE INVENTION 


[Effect of the Invention] Since this invention is as having explained above, the following 
effectiveness is done so. According to the control unit for cars according to claim 1, since the 
contents of storage of the 1st area where operating frequency is higher than a non-volatile 
storage means are previously transmitted to a working-level month storage means, and it reads 
when special requirements are materialized, and it transmits to a working-level month storage 
means about the contents of storage of the 2nd area where operating frequency is low, a control 
means cannot perform unnecessary read-out and transfer processing, and can mitigate the burden 
of processing. 

[0048] According to the control unit for cars according to claim 2, according to the contents of 
the processing command in special requirements, a transfer of the contents of storage of the 2nd 
area to a working-level month storage means can be stopped from a non-volatile storage means, 
and it can perform alternatively performing the contents of storage of the 2nd area which was 
interrupted or was transmitted. 

[0049] In this case, from the exterior, about processing of troubleshooting, the contents of 
storage of the 2nd area used by the program about troubleshooting or the data, then the low 
frequency of a car are read, only when required, and the auxiliary program or data memorized by 
the non-volatile storage means is transmitted to a working-level month storage means (claim 3). 
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TECHNICAL PROBLEM 


[Problem(s) to be Solved by the Invention] By the way, in this way, when using the serial 
communication method EEPROM as an object for automobiles, it is assumed that the judgment 
data used for the electric fault finding about an engine or its troubleshooting are memorized. In 
this case, after a control program is read from the problem of the read time of EEPROM at the 
time of engine starting, from EEPROM, electric fault finding and judgment data are read serially, 
and are transmitted to RAM with a quick access speed. And the electric fault finding transmitted 
to RAM is read, a diagnosis of each part of an automobile is performed, and, as a result, it is 
displayed on the panel of a driver's seat by CPU of a microcomputer at the time of failure 
generating, and is reported to an operator. 

[0005] It seems that moreover, the more detailed data of the troubleshooting result which the 
control unit performed may be displayed on external diagnostic equipment by connecting 
external diagnostic equipment to a control unit in troubleshooting of an automobile. Therefore, 
when external diagnostic equipment is connected to EEPROM, it is also assumed that the 
program for data output for outputting troubleshooting data is also memorized, and at the time of 
engine starting, with electric fauh finding etc., these will also be read firom EEPROM and will be 
transmitted to RAM. 

[0006] However, EEPROM of a serial communication method transmits the address and 1 bit of 
data at a time by clock synchronization as mentioned above, and the read-out takes time amount 
very much to it. Moreover, the opportunity for external diagnostic equipment to be connected to 
a control device is the routine inspection time etc., and is rare, and reading the program for data 
output and data for it over [ EEPROM ] many hours each time, and transmitting to RAM had the 
fault to which it becomes an excessive processing burden and the processing time becomes long 
for the control device. 

[0007] This invention solves the above-mentioned technical problem, the purpose is the contents 
of storage of a secondary memory means slack non-volatile storage means, and offering the 
control unit for cars controlled to carry out only when special requirements are materialized has 
the transfer to the working-level month storage means of the low auxiliary program or data of 
operating fi-equency. 


MEANS 


[Means for Solving the Problem] In order to attain the above-mentioned purpose, the control unit 
for cars according to claim 1 A control program storage means by which a control program is 
memorized, and a working-level month storage means by which a program or data is transmitted 
at the time of an activity. While performing the control program read fi-om the non-volatile 
storage means and control program storage means of the serial communication method with 
which the auxiliary programs or data other than a control program are memorized In what 
transmitted the auxiliary program or data read firom the non-volatile storage means to the 
working-level month storage means, and possesses the control means which reads and performs 
an auxiliary program or data fi-om a working-level month storage means henceforth if needed 
The 1st area where, as for a non- volatile storage means, the high auxiliary program or the data of 


10 


Machine English translation of JP 08- 177608 A 


operating frequency is memorized. It classifies and memorizes in the 2nd area where the low 
auxiliary program or the data of operating frequency is memorized. A control means When the 
contents of storage of the 1 st area are previously transmitted to a working-level month storage 
means and special requirements are materialized, it is characterized by transmitting the contents 
of storage of the 2nd area to a working-level month storage means. 
[0009] The control unit for cars according to claim 2 has the description at the place which 
constitutes a control means so that the termination of a transfer of the contents of storage of the 
2nd area, interruption, or activation of the contents of storage may be chosen according to the 
contents of the processing command in special requirements. 

[0010] In this case, the auxiliary program or data memorized by the non-volatile storage means is 
good to consider as the program or data about troubleshooting of a car (claim 3). 


OPERATION 


[Function] According to the control unit for cars according to claim 1 , since a control means 
transmits previously the contents of storage of the 1st area where operating frequency is higher 
than a non-volatile storage means to a working-level month storage means, and they are read 
when special requirements are materialized, and it transmits them to a working-level month 
storage means about the contents of storage of the 2nd area where operating frequency is low, 
unnecessary read-out and transfer processing are not performed. 
[0012] According to the control unit for cars according to claim 2, even when special 
requirements are materialized, according to the contents of the processing command in the 
special requirement, the transfer to the working-level month storage means of the contents of 
storage of the 2nd area is stopped, or it is interrupted or the contents of storage of the 2nd area 
are performed. 

[0013] In this case, from the exterior, about processing of troubleshooting, the contents of 
storage of the 2nd area used by the program about troubleshooting or the data, then the low 
frequency of a car are read, only when required, and the auxiliary program or data memorized by 
the non-volatile storage means is transmitted to a working-level month storage means (claim 3). 


EXAMPLE 


[Example] This invention is explained with reference to a drawing below about one example at 
the time of applying to the troubleshooting processing in engine control of the automobile which 
is a car. In drawing 1 which shows the electric configuration of the part concerning this 
invention, CPUl which is a control means is connected to RAM3 which is R0M2 and the 
working-level month storage means which are a control program storage means through the 
control signal line at the address and the data bus line list of parallel. The above constitutes the 
microcomputer (a microcomputer is called below) 4. 

[0015] Moreover, there is EEPR0M5 of the serial commimication method which is a non- 
volatile storage means in the exterior of a microcomputer 4, and EEPR0M5 is connected with 
CPUl by serial bus through the serial interface which is not illustrated. And the engine control 
(ECU is only called hereafter) ECU 6 which controls the engine which is not illustrated as a 
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control device for cars by the microcomputer 4 and EEPR0M5 is constituted. 
[0016] Moreover, it connects v^th CPUl through the A/D converter which the sensor 7 
containing a coolant temperature sensor, an intake temperature sensor, a throttle sensor, etc. does 
not illustrate, and the actuators 8, such as an injector and an idle speed control (ISC) bulb, are 
connected through the output circuit which is not illustrated. Furthermore, to ECU6 (CPUl), the 
external diagnostic equipment 9 is connectable by serial bus through the serial interface which is 
not illustrated, and CPUl can be detected now with the detection signal with which the switch 
for connection detection which is not illustrated outputs whether whether special requirements' 
being materialized and the external diagnostic equipment 9 are connected. 
[0017] In drawing 2 which shows the address map of EEPR0M5, it is the 1st area, for example, 
decision value data, such as opening / short decision value of the coolant temperature sensor as 
an auxiliary data, opening / short decision value of an intake temperature sensor, and an 
abnormality decision value in an ISC bulb, are stored the head of an address field to the first half. 
Moreover, although neither carries out illustration, diagnostic programs which perform 
troubleshooting using these decision value data, such as a coolant temperature sensor as an 
auxiliary program, an intake temperature sensor, and an ISC bulb, are also stored. The operating 
frequency of the diagnostic program and decision value data which are memorized in such 1st 
area used each time at the time of engine actuation is high. 

[0018] It is the 2nd area after the 1st area, and the auxiliary program used since troubleshooting 
data are outputted to the external diagnostic equipment 9, for example, a coolant temperature 
sensor, the intake temperature sensor, the program for an ISC bulb diagnostic-data output, etc. 
are stored. The program for an output memorized in such 2nd area is used only when the external 
diagnostic equipment 9 is connected to ECU6, and the operating frequency is low. 
[0019] Next, an operation of this example is explained also with reference to drawing 3 thru/or 
drawing 6 . In drawing 3 which shows the flow chart of the contents of control in the 
initialization processing after reset discharge, CPUl clears first the contents of storage of the 
field used as a working area of RAM3 zero times in the processing step PI of "RAM 
initialization." All the flags that are used by CPUl in the processing mentioned later as for this 
zero clearance, setting in software are also reset. And it shifts to the processing step P2 of the 
next "EEPROM read-out address (N) initialization", and start-address N of the field currently 
assigned to EEPR0M5 on the address map of CPUl is initialized to an address counter. 
[0020] And it will shift to the processing step P3 of an "EEPROM read in demand flag set", and 
if " 1 " is written in the field of an EEPROM read in demand flag prepared in RAM3 and the 
demand flag is set, it shifts to the processing step P4 of the next "interrupt release", and the 
interrupt-inhibit condition automatically set as the status register of CPUl by the power up will 
be canceled, and it will shift to the following step which is not illustrated. 
[0021] Then, CPUl performs engine starting and an engine roll control for a control program in 
read-out and the main routine which is not illustrated from R0M2. Moreover, it is constituted so 
that timer interruption may go into CPUl every 8ms with the timer which is not illustrated. 
Drawing 4 thru/or drawing 6 are the flow charts of the contents [ in / in all / the timer 
interruption processing ] of control. 

[0022] In drawing 4 which shows the flow chart of the contents of control accompanying the 
connection condition of the external diagnostic equipment 9 in timer interruption processing, 
CPUl judges first whether the external diagnostic equipment 9 is connected to ECU6 with 
reference to the detection signal of the connection detection switch which is not illustrated in the 
decision step Ql of "external diagnostic-equipment connection ?." If the external diagnostic 
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equipment 9 is not connected but it is judged as "NO" in the decision step Ql, it will shift to the 
processing shown in drawing 5 explained below. Moreover, if the external diagnostic equipment 
9 is connected and it is judged as "YES" in the decision step Ql, it will shift to the following 
processing step Q2 of "transmitting a processing command Request-to-Send signal", and if a 
processing command Request-to-Send signal is transmitted to the external diagnostic equipment 
9, it will shift to the processing shown in following drawing 5 . 

[0023] In drawing 5 which shows the flow chart of the program execution partial processing 
(activation partial processing is only called hereafter) memorized by EEPROM5 in timer 
interruption processing, it is first judged in the decision step Rl of "1st area read in completion 
flag =1?" whether the 1st area read in completion flag which shows read in completion of the 1st 
area of EEPR0M5 is "1." In an initial state, since 0 ****** of all flags is carried out in step PI, 
it is judged as "NO", and it shifts to the processing shovm in drawing 6 explained below. 
[0024] In drawing 6 which shows the flow chart of read-out control-section processing (control- 
section processing is only called hereafter) of EEPR0M5 in timer interruption processing, it is 
first judged in the processing step SI of "EEPROM read in demand flag ==1?" whether the 
EEPROM read in demand flag is set to "1." Here, since it is set to "1" in step P3, it is judged as 
"YES", and it shifts to the processing step S2 of the following "the address (N) to read-out", and 
is initialized in step P2, and the contents of storage of the start address of EEPR0M5 (coolant 
temperature sensor opening / short decision value) which counted value N of an address counter 
shows are read through a serial bus. And it shifts to the processing step S3 of "transmitting to 
RAM." 

[0025] In the processing step S3, the contents of storage of EEPR0M5 read at step S2 are 
transmitted to the field to which it is assigned as a working area of RAM3. And it shifts to 
decision step S4 of "read in completion [ of the 1st area ] ?" of a degree, and the value and the 
counter value N which are set up as the last address of the 1st area of EEPR0M5 are compared. 
At this time, by decision step S4, it is judged as "NO", and if it shifts to the processing step S5 of 
"N= N+1 " and counted value N of an address counter is incremented, it will escape from timer 
interruption processing and it will carry out a return to the main routine which is not illustrated. 
[0026] By [ into which timer interruption goes / the processing shovm in drawing 4 thru/or 
drawing 6 so far ] being repeated every 8ms, the contents of storage of the 1st area of EEPR0M5 
are read from a head the single address every, and are transmitted to RAM3. And in step S5, the 
increment of the counted value N of an address counter is carried out, and it goes, and if it 
becomes equal to the value set up as the last address of the 1st area, in step S4, it will be judged 
as "YES", and will shift to the processing step S6 of the following "1st area read in completion 
flag set." 

[0027] In the processing step S6, the 1st area read in completion flag which shows read in 
completion of the 1st area is set to "1", and it shifts to the decision step S7 of "read in completion 
[ of the 2nd area ] ?", and is compared with the value to which counted value N of an address 
counter is set as the last address of the 2nd area. At this time, at the decision step S7, it is judged 
as "NO", and if it shifts to the processing step S5 and counted value N of an address counter is 
incremented (counted value N becomes equal to the start address of the 2nd area at this time), it 
will escape from timer interruption processing and it will carry out a return to the main routine 
which is not illustrated. 

[0028] Next, if timer interruption enters, since the read in completion flag of the 1st area is set to 
" 1 ", it will be judged to be "YES" in step Rl of drawing 5 . And if it shifts to the decision step 
R2 of "external diagnostic-equipment connection ?", it will be judged whether the external 
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diagnostic equipment 9 is connected to ECU6 (are special requirements materialized or not?). 
Here, supposing the external diagnostic equipment 9 is connected, in the decision step R2, it will 
be judged as "YES", and it will be judged whether it shifted to the decision step R3 of 
"processing command receiving [ from external diagnostic equipment ] ?" of a degree, and the 
processing command was received from the external diagnostic equipment 9. 
[0029] In the decision step R3, if a processing command is not received from the external 
diagnostic equipment 9 but it is judged as "NO", it will escape from the activation partial 
processing shown in drawing 5 , and will shift to the control-section processing shown in 
drawing 6 . In the decision step R3, if the processing command is received from the external 
diagnostic equipment 9 and it is judged as "YES", it will shift to the following decision step R4 
of "whether a processing command is 1 ", and the contents of the processing command from the 
external diagnostic equipment 9 will judge "1" and no ("0"). In this case, the contents "1" of the 
processing command show the activation need for the contents of storage of the 2nd area, and the 
contents "0" show activation needlessness conversely. If it is judged as "YES" at this decision 
step R4, it will be judged whether the 2nd area read in completion flag which shifts to the 
decision step R5 of "2nd area read in completion flag =1?" of a degree, and shows read in 
completion of the 2nd area of EEPR0M5 is set to "1." At this time, since the 2nd area of 
EEPR0M5 is not read yet, it is judged to be "NO" in the decision step R5, escapes from the 
activation partial processing shown in drawing 5 , and shifts to the control-section processing 
shown in drawing 6 . 

[0030] And in step S2 of drawing 6 , the contents of storage of the start address of the 2nd area 
of EEPR0M5 which counted value N of an address counter shows at this time (head part of a 
coolant temperature sensor diagnostic-data output program) are read. And in the following step 
S3, the contents of storage are transmitted to RAM3 like the case of the 1st area. 
[0031] In the following step S4, since it has completed, the read in of the 1st area judges it as 
"YES", and it repeats flag set actuation at step S6. In the following step S7, since it is judged as 
"NO" at this time, if counted value N is incremented at step S5, it will shift to the main routine 
which does not escape from and illustrate timer interruption processing. 
[0032] By repeating the processing so far every 8ms containing timer interruption henceforth, 
like the case of the 1st area mentioned above, the contents of storage of the 2nd area of 
EEPR0M5 are read from a head the single address every, and are transmitted to RAM3. And the 
increment of the counted value N is carried out in step S5, and it goes, and if it becomes equal to 
the value set up as the last address of the 2nd area, in step S7, it will be judged as "YES", and 
will shift to the processing step S8 of the following "2nd area read in completion flag set." 
[0033] In the processing step S8, if the 2nd area read in completion flag which shows read in 
completion of the 2nd area is set to "1 ", it will shift to processing step S9 of the next "EEPROM 
read in demand flag reset", and if the EEPROM read in demand flag set to "1 " in step P3 is set to 
"0" and reset, it will escape from timer interruption processing and a return will be carried out to 
a main routine. In the processing at the time of the timer interruption after this time, in order to 
judge it as "NO" in step SI, the control-section processing shown in drawing 6 after it escapes 
from and carries out the return of the interruption handling routine, without being carried out. 
[0034] And in the next timer interruption processing, since the read in completion flag of the 2nd 
area is set, if it is judged as "YES" in step R4 of drawing 5 and shifts to step R5, it will be judged 
as "YES" here and will shift to the processing step R6 of the following "processing activation of 
the 1st and 2nd area." 

[0035] In the processing step R6, the electric fault finding and decision value data of the 1st area 
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of EEPR0M5 which were transmitted to RAM3 are read, and the diagnostic program is 
performed to the sensors 7, such as a coolant temperature sensor and an intake temperature 
sensor, and the actuators 8, such as an ISC bulb. And while the diagnostic data which it is as a 
result of [ the ] activation is written in RAMS and memorized, when abnormalities are in the 
diagnosed part, it makes the display lamp of a panel turn on and reports abnormalities to an 
operator. 

[0036] After troubleshooting by the diagnostic program is completed next, the diagnostic-data 
output program of the 2nd area of EEPR0M5 transmitted to RAMS is read, the diagnostic data 
memorized by RAMS is read according to the output program, and it is outputted through a serial 
bus to the external diagnostic equipment 9. Then, activation partial processing of drawing 5 is 
ended. And the external diagnostic equipment 9 will be displayed on the display which does not 
illustrate the diagnostic data if a diagnostic data is given from ECU6. 
[00S7] Moreover, when it shifted to step R2, and the external diagnostic equipment 9 is not 
connected but it is judged as "NO" in step R2 after the 1st area read in completion flag was set It 
is not necessary to transmit a diagnostic data to the external diagnostic equipment 9, and it is 
judged that there is no read-out demand of the output program memorized in the 2nd area of 
EEPR0M5. It shifts to the processing step R7 of the next "EEPROM read in demand flag reset", 
and an EEPROM read in demand flag is reset by "0" here. Therefore, since read-out control 
processing of drawing 6 is judged to be "NO" at step SI and it escapes from processing 
immediately after this, read-out of the 2nd area of EEPR0M5 is not performed. And if it shifts to 
the processing step R8 of the following "processing activation of the 1st area" and activation of 
the diagnostic program of the 1st area of EEPR0M5 is performed like step R6, activation partial 
processing of drawing 5 will be ended. 

[00S8] Furthermore, when it shifted to step RS and the processing command from the external 
diagnostic equipment 9 is not received after the 1st area read in completion flag was set, even if 
it judges it as "NO" at step R3 and the transfer to RAMS of the contents of storage of the 2nd 
area is completed, it does not shift to step R4. Of course, after that, when a processing command 
is received fi-om the external diagnostic equipment 9, it is judged as "YES" at step RS, and shifts 
to step R4. And when it is judged as "YES" at step R4, it shifts to steps R5 and R6. 
[0039] However, when it is judged as "NO" at step R4, even if it has completed, the transfer to 
RAMS of the contents of storage of the 2nd area is judged that the activation is unnecessary, and 
comes to shift to step R7. 

[0040] The storage area of EEPR0M5 which was arranged as mentioned above to the ECU6 
interior which performs engine control of an automobile according to this example The 1st area 
which made the decision value data used for the electric fault finding usually performed after 
engine starting, or its program memorize. When the external diagnostic equipment 9 is connected 
to ECU6, it classifies and constitutes in the 2nd area which made the program for a diagnostic- 
data output for transmitting a diagnostic data to the external diagnostic equipment 9 memorize. 
CPUl transmits the contents of storage of the 1st area to RAMS previously, when the external 
diagnostic equipment 9 is connected, it transmits the contents of storage of the 2nd area to 
RAMS, and when not connecting, it does not perform the transfer to RAMS - it constituted like 
(it stops). 

[0041] Therefore, since unlike the former read-out processing of the 2nd area of unnecessary 
EEPR0M5 cannot be performed and the burden of read-out processing of CPUl can be 
mitigated when the external diagnostic equipment 9 is not connected, the processing time can be 
shortened and it is also possible to assign the part of the mitigated burden to other effective 
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processings. 

[0042] moreover, when the external diagnostic equipment 9 is connected to CPUl and a 
processing command is not transmitted from the external diagnostic equipment 9 If a transfer of 
the contents of storage of the 1st area is completed to RAM3, a transfer of the contents of storage 
of the 2nd area to RAMS will come to be started succeedingly, but activation is not carried out 
even if a transfer of the contents of storage of this 2nd area is completed. And the contents of 
storage of the 1st area and the 2nd area which CPUl received the processing command from the 
external diagnostic equipment 9, and were transmitted to RAM3 when the contents of the 
processing command were activation need are performed. 

[0043] Therefore, activation of the contents of storage of the 1st area and the 2nd area which 
were transmitted to RAM3 can be made to perform at the time of a request. And even if the 
contents of storage of the 2nd area are transmitting to RAM3, the transfer can be interrupted by 
making the contents of the processing command of the external diagnostic equipment 9 into 
activation needlessness. 

[0044] This invention is not limited only to the example which described above and was 
indicated on the drawing, and the following deformation is possible for it. Although related with 
troubleshooting, the data or the program which EEPR0M5 is made to memorize In EEPROM 
used for the code collating unit which collates whether the password code which a car antitheft 
device is sufficient as as long as it is related not only with this but with a car, and is memorized 
in the key is regular Usually, the 1st password code collated with the password code memorized 
in the key used well is memorized in the 1st area of EEPROM. It is used in case actuation of the 
code collating unit itself is inspected, and there is also an example which memorizes the 2nd 
password code collated with the specific password code inputted from the external device in the 
2nd area. What is necessary is to make EEPROM memorize as the 1st area what has high 
operating frequency in short, and to make what has low operating frequency memorize as the 
2nd area, and just to control not to perform read-out, if it judges that there is no read-out demand 
about the 2nd area (special requirements are not materialized). 

[0045] Although the timer interruption period was set to 8ms, the period may be made for a long 
time or shorter than this. Moreover, processing at a high speed is also possible by making it 
perform by interruption of the short period of 2ms, only concerning the read-out control 
processing of EEPR0M5 shown in drawing 6 . Furthermore, at the time of one interrupt 
processing, loop-formation processing may constitute the read-out control processing of 
EEPR0M5 shown in drawing 6 so that the transfer to read-out and RAM3 of a multiaddress may 
be performed. 

[0046] When the processing shown in each drawing of drawing 4 , drawing 5 , and drawing 6 as 
a series of timer interruption processings is constituted as one program module, respectively, the 
processing sequence of each of that module in timer interruption processing can be changed not 
only into the sequence of drawing 4 , drawing 5 , and drawing 6 but into arbitration. It can 
change [ example / 2nd ] similarly about drawing 9, drawing 10, and drawing 6 . Moreover, an 
object cannot be restricted to an automobile and it can apply suitably to a general car. 
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DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] The block diagram showing the electric configuration of one example of this 
invention 

[Drawing 2] The address map of EEPROM 

[Drawing 3] The flow chart which shows the contents of control of initialization processing 
[Drawing 4] The flow chart accompanying the connection condition of the external diagnostic 
equipment in timer interruption processing 

[Drawing 5] The flow chart which shows the program execution part memorized by EEPROM in 
timer interruption processing 

[Drawing 6] The flow chart which shows the read-out control section of EEPROM in timer 
interruption processing 
[Description of Notations] 

1 - EEPROM (non-volatile storage means), and 6 and 12 show the engine control ECU (control 
unit for cars), and, as for ROM (control program storage means) and 3, in CPU (control means), 
and 2 and 10, 9 shows external diagnostic equipment, as for RAM (working-level month storage 
means), and 5 and 1 1 . 
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